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INTRODUCTION
The comprehensive study of diatom floras in the Intermountain West has 'largely been neglected until recent years.

How-

ever, with man's increasing utilization of aquatic resources, the
necessity for knowing and understanding the taxonomy and ecology
of diatoms is becoming more and more fundamental to the proper
management of our aquatic ecosystems.
Diatoms

in a wide variety of habitats.

Some species

typically occur in soils, while others occur as epiphytes on submerged vascular plants or filamentous algae.

There are also many

species of planktonic diatoms, as well as a diverse group commonly
found attached to a wide variety of submerged inorganic substrates.
The role of diatoms in the earth's biosphere has never been
fully.understood.

However, their significance as primary producers

in the food

of many aquatic ecosystems is now thought to be

greater than previously suspected.

Their role as oxygen producers

is equally critical.
The wide variation in form found among diatom species of ten
makes accurate identification of species a long and difficult task.
This problem is magnified by the small size and minute ornamentation
of many diatom species.

These inherent problems are further com-

pounded by the large number of synonyms in the literature and by
1
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the fact that many original diatom descriptions were written in
obscure jounals in diverse languages.
This study has been undertaken in order to identify and
describe the diatom flora of a series of warm spring fed ponds
in central Utah.

Hopefully, the descriptions and drawings con-

tained herein will be useful to future diatom researchers in the
Intermountain West.

PREVIOUS WORK ON THERMAL PONDS
Very little research has been conducted on the algal communities of spring fed thermal ponds and streams.

Whitford (1956)

analyzed algal distribution patterns in a series of 17 spring fed
thermal ponds and streams in western Florida.

A careful comparison

of Whitford's study to this project reveals interesting similarities
both in environmental parameters and floristics.

The pH in the

Florida ponds ranged between 7.5 and 7.7 {Odum, 1957), and between
7.4 and 7.8 in the Goshen ponds.

The temperature varied from 21

0

0

to 25 C in the ponds studied by Whitford, and from 19
the Goshen ponds.

0

0

to 23 C in

Whitford identified 43 diatom species, 25 of

which were also identified from the Goshen ponds.

The principal

dominant species in each study were identical with minor exceptions.
Whitford pointed out that the Florida ponds represented an
extremely well balanced and stable environment.

The only signifi-

cant variable was light intensity and duration as dictated by seasonal changes.

The same conclusion holds equally well regarding

the Goshen ponds.

Consequently, most variations in the community

structure of the diatom population were initiated by seasonal
changes in day length and light intensity.
Mann and Schlichting (1967) examined the algal flora of
some thermal springs in Yellowstone National Park.

3

The flora was
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dominated principally by blue green algae.

However, five species

of diatoms were collected in relatively low numbers.

Four of the

five diatom species were collected from sites which ranged from

62-72°c, indicating an unusually high temperature tolerance.

Unfor-

tunately, Mann and Schlichting (op. cit.) failed to identify the
diatoms to the specific level.

Thus, accurate comparison between

the Yellowstone diatoms and those from the Goshen ponds is impossible.
Generally, the bulk of literature relating to thermal algae
deals with Cyanophyta and, in most cases, only brief attention is
given to the diatom population.

Some of the most important of

these papers are those of Brock (1966), Castenholz (1969), Copeland

(1936), Emoto (1942), Kullberg (1968), Mosser ·(1971), Nash (1938),
Peary (1964), Tilden (1898), Tuxen (1942), and Yoneda (1942).

DESCRIPTION OF THERMAL PONDS
The Goshen ponds represent a series of four major thermal
ponds located about two miles east of Goshen, Utah at the base of
the west facing escarpment of Warm Springs Mountain.

The water

surfaces through a gravel zone at a total flow rate of about 6.5
second feet (Sirrine, 1953).

Sirrine suggested (1953) that the

water in the ponds was probably meteoric in origin.

According to

his interpretation, the water probably originally enters the ground
along the Goshen fault zone.

It subsequently percolates downward

where it is heated by the increased temperature of the earth, or
possibly by old intrusive bodies still in the process of cooling.
As the water is warmed, it rises to the surface by convection currents and exits the aquifer at the gravel zone where the ponds are
located.
The ponds demonstrate a relatively constant environment.
During the course of this study, the temperature of the ponds was
.

0

measured monthly throughout the year and varied only from 19 C to

23°c.

The pH of the ponds was also very constant, ranging from

7.4 to 7.7 throughout the entire year.
The water in the ponds between 1920 and 1922 was used for
ore processing by the old Tinctic Standard Mill and more recently
has been used for irrigation purposes.

It is now controlled by the

East Pond Warm Springs Irrigation Company, located in Goshen, Utah.

s
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The ponds are surrounded by a wide variety of grasses,
sedges, and reeds.

Distichlis stricta and Salicornia utahensis

occur in a salty soil zone-located between two of the ponds.
Elaegnus angustifolia is the dominant tree type, and Artemisia
tridentata and Chrysothamus nauseosus occur commonly on the slope
of Warm Springs Mountain immediately above the ponds.
In addition to the two main thermal ponds, four other sites
were sampled.

These included:

(1), a stream which connects the

two thermal ponds; (2), a wet meadow where runoff from the lower
thermal pond accumulates; (3), a smaller wet meadow located south
of the upper thermal pond; and (4), a large pond where seep water
from the wet meadow and thermal pond sites accumulates.

SITE DESCRIPTIONS
Lower Thermal Pond (Site One)
Site one was established at the northern thermal pond located about one half mile south of U. S. Highway 6 in township 10
south, range 1 west, Salt Lake Meridian.

The lower pond, as this

site was designated, was about 9 meters in diameter and averaged
approximately 1.8-2.1 meters in depth.

On the east side of the

pond a large conduit pipe from the spring proper issued the majority
of the water entering.this pond.

In addition, a small stream

flowed into the lower pond from another thermal pond about 30
meters south.

The east side of the lower pond was bordered by a

gravel road, and the west side was bounded by a grove of Elaegnus
angustifolia and a large wet.meadow.

A small spillway, which reg-

ulated water flow into the adjacent wet meadow, has been constructed
in the south west corner of the pond.
Stream (Site Two)
Site two was established on the· stream connecting the.lower
pond with the upper pond approximately 30 meters south.
was small but relatively fast moving.

The stream

The bottom was covered with

rocks and in some places a fine silt-like material.

The east side

of the stream was bordered by a gravel road and the west side was

7
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bound.by a foot path which extended its full length.

The stream was

about 1.2 meters wide and the banks were covered with several species of grass and a few small trees of Elaegnus angustifolia.

Water

cress (Rorippa nasturtiwn-aquaticum) grew abundantly·in the stream
proper as did severas species of grasses.
Upper Thermal Pond (Site Three)
Site three was established in the upper thermal pond.

This

spring fed pond was 10-12 meters in diameter and had an average
depth of 1.5 to 1.8 meters.

Site three was surrounded by a variety

of grass species, Typha sp. and a small grove of Elaegnus angustifolia which occurred at the south end of the pond.
Upper Wet Meadow (Site Four)
Site four was established about 15 meters south of site
three.

This site was a small wet meadow with a·dense mat of

sp. and bounded on three sides by a dense growth of Typha sp.
Big Pond (Site Five)
Site

was estaplished approximately 30 meters west of

site four on a large cold water pond.

This pond is about 30-40

meters in diameter and ranges, in depth from 5-10 meters.

The source

of water for this pond seems to be seepage from the two adjacent
thermal ponds and drainage from the various wet meadows in the area.
No d1rect source of spring water into this pond was verified.
five was largely bordered by wet and dry meadows.

Site

The periphery of

the 1t-0nd supported growths of several grass species and Typha sp.
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Lower Wet Meadow (Site Six)
six was located immediately west of site one "at a
large meade>w which was maintained by overflow water from the
lower pond.

The wet: -meadow stretched approximately 30 meters to

the west, and at its widest point, about 30-35 meters north arid
south.

Site six,i-s bordered on the south by a large pond, on the

west by an elevated salty soil, and on the north by a dense growth
of Typha sp.

The level of water in the wet meadow varied according

to the volume of water passing through the spillway from the lower

pond.

Depending on the time of year and the level of the water,

the wet meadow occasionally was covered with a dense mat of Chara
Sp.

METHODS

Monthly collections were taken at six sites from April 1974
through March 1975·.

The phytoplankton population was sampled at

five of the six sites by filtering pond or stream water through a
67um mesh plankton net and concentrating the sample in a 30ml vial
attached to the net.

Samples were also taken at each site by

scraping visible diatom accumulations from twigs, reeds, and grasses
occurring along the pond and stream banks.

In addition, rock scrap-

ings were taken at four of the six sites in order to obtain those
species of diatoms which were epilithic.

At one site (the upper

wet meadow), a.bottom sample of muck was collected.

Thus, a total

of sixteen separate samples were taken on a monthly basis.
Samples were returned to the laboratory and subsamples of
about 25ml were taken from each of the sixteen samples and boiled
in concentrated nitric acid for 30 minutes.

Potassium dichromate

was then added to the solution after which boiling was continued
for an additional five minutes.

By means of this process, all or-

ganic material was oxidized.
At this point, the solution was centrifuged for from three
to five minutes, and the supernatant was decanted.

The diatom pel-

let was then washed and centrifuged an additional three to four
times in distilled water in order to remove all acid residue.

10
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small portion, usually two to four drops of the stock solution, was
then diluted with distilled water in a separate culture tube.

Ap-

proximately lml of the diluted solution was dispersed on a glass
cover slip and air dried.
The cover slip was then mounted on a slide using naphrax
diatom mountant.

The naphrax was diluted with xylene, a drop placed

on a glass slide and brought to a boil over an alcohol lamp.

The

cover slip with the diatom frustules was then placed over the hot
naphrax and pressed firmly against the slide·until all air bubbles
were forced out.

The slide was then allowed to cool for five min-

utes, and all excess mountant was scrapped away with a razor blade.
At this point, the slides were ready for examination.
The slides were carefully examined and diatom species identified using a Zeiss RA research microscope with Nomarski interference phase contrast accessories.

Photomicrographs were taken of

each species, and drawings were prepared from these micrographs.

RESULTS

The diatoms described and discussed below were identified
from the Goshen Ponds area during the study period.

A reference

to a complete description is given for each.

Division Bacillariophyta
Family Coscinodiscaceae
Genus Melosira

"
Melosira granulata var. angustissima Muller

(Plate III, Fig. 9)

Length 14-16um;. width 4um; striae 16-20 in lOum.

(Hustedt, 1930,

p. 88).
M. granulata var. angustissima was collected infrequently from the
vegetable and plankton samples of the lower pond site, the vegetable
sample of the upper pond site, and the plankton sample of the
stream site.
Melosira varians C. A. Agardh

(Plate III, Fig. 8)

Length 22-26um; width ll-15um; punctae indistinct.

(Hustedt, 1930,

p. 85).
M. varians was collected from all substrates sampled in the lower
and upper pond sites and the stream site.

12
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Genus Cyclotella

"
Cyclotella meneghiniana Kutzing

(Plate III, Fig. 10)

Diameter 17-2lum; striae 8 in !Oum.

(Hustedt, 1930, p. 100).

C. meneghiniana was collected as a single specimen from the plankton
samples of the lower pond, stream, and lower wet meadow.

However,

it occurred commonly in all big pond and upper wet meadow samples.

Family Anaulaceae
Genus Terpsinoe
Terpsinoe musica Ehrenberg

(Plate III, Fig. 13)

Length 130-160um; width 39-SOum; punctae 6 in !Oum.

(Boyer, 1927,

p. 145).

T. musica was collected commonly from all substrates in the lower
and upper ponds, the stream sites, and the plankton samples of the
lower wet meadow site.

Family Fragilariaceae
Genus Diatoma
Diatoma hiemale var. mesodon (Ehr.) Grunow

(Plate III, Fig. 14)

Length 20um; width 9um; costae 3 in lOum; striae 20 in lOum.
(Patrick and Reimer, 1966, p. 108).
D. hiemale var. mesodon was collected as a single specimen from the
rock substrate sample of the stream site.
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Diatoma vulgare Bory

(Plate III, Fig. 12)

Length 44-60um; width 12-13um; costae 6-7um in lOum; striae 15-16
in lOum.

(Patrick and Reimer, 1966, p. 109).

D. vulgare was collected infrequently from the lower pond plankton
sample.
Meridion circulare (Grev.) Agardh

(Plate III, Fig. 11)

Length 28um; width 6um; costae 4 in lOum; striae 16 in lOum.
(Patrick and Reimer, 1966, p. 113).

M. circulare was collected as a single specimen from the plankton
sample of the upper pond site.
Genus Fragilaria
Fragilaria brevistriata var. inflata (Pant.) Hustedt

(Plate IV,

Fig. 20)
Length 12-26um; width 5-7um; striae 14-16 in lOum.

(Patrick and

Reimer, 1966, p. 129).
F. brevistriata var. inflata was found frequently in all samples
from all sites in this study.

This diatom was one of the major dom•

inants at all sites throughout the entire sampling period.
Fragilaria capucina var. mesolepta Rabenhorst ·(Plate IV, Fig. 18)
Length 40-43um; width 3-4um; striae 16-18 in lOum.

(Patrick and

Reimer, 1966, p. 119).
F. capucina var. mesolepta was found in all samples in the lower
and upper pond sites and the stream and lower wet meadow site.

It
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was also collected occasionally in the vegetable samples from the
big pond site.
Fragilaria construens (Ehr.) Grunow var. construens

(Plate III,

Fig. 15)
Length 13-16um; width 9-llum; striae 14-16 in !Oum.

(Patrick and

Reimer, 1966, p. 125).
F. construens var. construens was found frequently in all samples
from the lower and upper pond sites and the stream and lower wet
meadow sites.

It was also seen in plankton samples of the big pond

site.
(Plate IV, Fig.

Fragilaria construens var. binodis (Ehr.) Grunow
24)
Length 17-22um; width 4-5um; striae 16-18 in !Oum.

(Patrick and

Reimer, 1966, p. 125).

!·

construens var. binodis was observed infrequently in plankton

samples from the upper pond, and plankton and rock samples of the
stream site.
Fragilaria construens var. venter (Ehr.) Grunow

(Plate III, Fig.

16.)
Length 6-lOum; width 4-5um; striae 8-15 in !Oum.

(Patrick and

Reimer, 1966, p. 126).
F. construens var. yenter was found frequently in all samples from
all sites except the bottom sediment sample from the upper wet

16
meadow.

This diatom was one of the major dominants throughout the

sampling period.
Fragilaria crotonensis Kitton

(Plate IV, Fig. 17)

Length 55-llOum; width 3-4um; striae 14-17 in !Oum.

(Patrick and

Reimer, 1966, p. 121).
F. crotonensis was found commonly in all samples from all sites except the plankton sample of the big pond site.

This diatom was

one of the dominants throughout this study.
·tt

Fragilaria vaucheriae (Kutz.) Petersen

(Plate IV, Fig. 19)

Length 16-34um; width 4-6um; striae 10-13 in !Oum.

(Patrick and

Reimer, 1966, p. 120)
F. vaucheriae was found in all samples at all sites except the upper
wet meadow where it was not observed.
Genus Synedra
Synedra

"
Kutzing

(Plate V, Fig. 31)

Length 85-95um; width 4-5um; striae 12-14 in lOum.

(Patrick and

Reimer, 1966, p. 135).
was found in all samples from the lower and upper ponds
except in plankton samples of the upper pond.

It was also col-

lected from the stream site in the vegetable and plankton samples,
the plankton sample of the big pond, and the sediment sample of the
upper wet meadow.
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Synedra capitata Ehrenberg

(Plate IV, Fig. 22)

Length 250-325um; width 6-7um; striae 10-12 in lOum.

(Patrick and

Reimer, 1966, p. 147) •
.§_. capitata was found in all samples from the lower and upper

ponds as well as the stream and lower wet meadow sites.

However,

it was absent from the rock sample of the wet meadow site.
Synedra fasciculata var. truncata (Grev.) Patrick

(Plate V, Fig.

32)
Length 50-68um; width 5-7um; striae 12-14 in lOum.

(Patrick and

Reimer, 1966, p. 142)

!· fasciculata var. truncata was found commonly in all samples from
all sites except the rock sample in the lower wet meadow and the
plankton sample of the big pond.
Synedra pulchella var. lacerata Hustedt

(Plate V, Fig. 30)

Length 105-130um; width 5-7um; striae 13-14 in lOum.

(Patrick and

Reimer, 1966, p. 147)

!•

pulchella var. lacerata was observed in all samples collected

from all sites except the vegetable sample of the lower wet meadow
site.

"
Synedra radians Kutzing

(Plate V, Fig. 28)

Length 80um; width 4um; striae 16 in lOum.

(Patrick and Reimer,

1966, p. 137).
S. radians was observed as a single specimen in a vegetable sample
from the upper wet meadow site.
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Synedra rumpens var. scotica Grunow

(Plate IV, Fig. 23)

Length 53um; width 4um; striae 16 in lOum.

(Patrick and Reimer,

1966, p. 144) •
.§.. rumpens var. scotia was observed as a single specimen from a

rock scraping in the lower pond site.

"
Synedra tabulata (Ag.) Kutzing
var. tabulata

(Plate IV, Fig. 26)

Length 44-50um; width 6-7um; striae 16-18 in lOum.

(Cleve-Euler,

1951, p. 69) •
.§.. tabulata var. tabulata was found frequently in vegetable and

rock samples from the lower pond and stream sites, the vegetable
and plankton samples of the upper pond site, and sediment samples
from the upper wet meadow site.
Synedra tabulata var. obtusa (Arn.) Cleve-Euler

(Plate IV, Fig. 25}

Length 24-44wn; width 5-6um; striae 14-18 in lOum.

(Cleve-Euler,

1951, p. 70).

s.

tabulata var. obtusa was found commonly in samples from all

.

- ..

sites except the rock scrapings of the stream and lower wet meadow
sites, and the vegetable sample of the big pond.

It was likewise

absent from the upper wet meadow.
Synedra tenera W. Smith

(Plate IV, Fig. 21)

Length 7lum; width 4um; striae 22 in lOum.

(Patrick and Reimer,

1966, p. 137) •
.§_. tenera was collected only from the vegetable sample of the upper

wet meadow.
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S;ynedra ulna (Nitz.) Ehrenberg var. ulna

(Plate V, Fig. 27)

Length 60-247um; width 5-9um; striae 8-14 in !Oum.

(Patrick and

Reimer, 1966, p. 148) •
.§_. ulna var. ulna was found frequently in all samples from all

sites.

This diatom was one of the dominant species collected

throughout the study period.
S;ynedra ulna var. longissima (W. Sm;) Brun
Length 190um; width 6um; striae 10 in lOum.

(Plate V, Fig. 29)
(Patrick and Reimer,

1966, p. 151) •

.!· ulna var. longissima was collected as a single specimen from a
plankton sample of the lower portd site.
Genus Semiorbis
Semiorbis hemicyclus (Ehr.) Patrick

(Plate V, Fig. 36)

Length 29-4lum; width 4-Sum; striae 12-14 in !Oum.

(Patrick and

Reimer, 1966, p. 163).

_s.

hemicyclus was identified from rock scrapings of the lower pond

site, the vegetable and rock samples of the upper pond, and all
samples from the stream and lower wet meadow sites.

Family Eunotiaceae
Genus Eunotia
Eunotia arcus Ehrenberg

(Plate VI, Fig. 37)

Length 38um; width Sum; striae 9-10 in !Oum.
1966, p. 212).

and Reimer,

.. 20

E. arcus was observed as a single specimen from a rock scraping of
the stream site.

"
Eunotia curvata (Kutz.)
Lagerst. var. curvata

(Plate V, Fig. 34)

Length 38-64um; width 4-Sum; striae 12-17 in lOum.

(Patrick and

Reimer, 1966, p. 189).
E. curvata var. curvata was found in all samples from the lower
and upper pond sites as well as from the stream and both wet meadow
sites.
Eunotia curvata var. capitata (Grunow) Patrick

(Plate V, Fig. 35)

Length 50-80um; width 4-Sum; striae 12-13 in lOum.

(Patrick and

Reimer, 1966, p. 190).
E. curvata var. capitata was identified from all samples except
plankton from the upper and lower pond sites and the stream site.
It was also found in the plankton sample of the lower wet meadow
site.
Eunotia valida Hustedt

(Plate V, Fig. 33)

Length 40-90um; width 7um; striae 12-14 in lOum.

(Patrick and

Reimer, 1966, p. 192).
E. valida was collected commonly in all samples from the upper and
lower pond sites and the stream and lower wet meadow sites (except
in rock scraping samples from the wet meadow).
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Family Achnanthaceae
Genus Cocconeis
Cocconeis diminuta Pantocsek

(Plate VI, Fig. 40)

Length ll-14um; width llum; striae 8-10 in lOum.

(Hustedt, 1959,

p. 346).
C. diminuta was found in all samples from the two spring pond
sites, the stream site and the wet meadow site (except the vegetable sample from the lower wet meadow site).
Cocconeis pediculus Ehrenberg

(Plate VI, Fig. 41-42)

Length 27-29um; width 21-24um; striae 20-22 in lOum.

(Patrick and

Reimer, 1966, p. 240) •

.£.. pediculus was observed commonly in all samples from the two
spring ponds, the stream and the lower wet meadow (except from rock
scrapings of the lower wet meadow).
Cocconeis placentula var. lineata (Ehr.) Van Heurck

(Plate VI,

Fig. 38-39).
Length 15-43um; width 9-25um; pseudoraphe valve striae 23-26 in
lOum; raphe valve striae 18-26 in lOum.

(Patrick and Reimer, 1966,

p. 242).
C. placentula var. lineata was found in all· samples from all sites
except vegetable samples from the big pond.

This diatom was one

of the dominant species throughout this study.
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Genus Achnanthes
Achnanthes bottnica Cleve

(Plate VII, Fig. 47-48)

Length 16-21um; width 7-Sum; pseudoraphe valve striae 15-20 in !Oum;
raphe valve striae 22-27 in !Oum.

(Hustedt, 1959, p. 392).

A. bottnica was found commonly in all samples from the two spring
ponds, the stream, and the lower wet meadow.
Achnanthes exigua Grunow var. exigua

(Plate VII, Fig. 51-52)

Length 10-15um; width 5-7um; striae 22-26 in !Oum.

(Patrick and

Reimer, 1966, p. 257).
A. exigua var. exigua was identified in samples taken from all sites
except the vegetable sample of the big pond.

This taxon was abun-

dant in most samples throughout this project.
Achnanthes exigua var. heterovalva Krasske

(Plate VI, Fig. 45-46)

Length 7-llum; width 5-6um; pseudoraphe valve striae 30-32 in !Oum;
raphe valve striae 24-26 in !Oum.

(Patrick and Reimer, 1966,

p. 258).
A. exigua var. heterovalva was identified from all samples from the
two spring ponds, the stream, and the lower wet meadow.

It was

·.

'

.

'.•)

also found in plankton samples of the big pond.
Achnanthes lanceolata (Breb.) Grunow var. lanceolata ·(Plate VII,
Fig. 53-54)
Length 11-26um; width 5-8um; pseudoraphe valve striae 14-16 in !Oum;
raphe valve striae 15-18 in !Oum.
p. 269).

(Patrick and Reimer, 1966,
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A. lanceolata var. lanceolata was found in moderate numbers in all
samples taken during this study except for plankton samples from
the big pond.
Achnanthes lanceolata var. dubia Grunow

(Plate VI, Fig. 43-44)

Length ll-16um; width 5-7um; pseudoraphe valve striae 14-16 in
!Oum, raphe valve striae 13-16 in !Oum.

(Patrick and Reimer, 1966,

p. 271).
A. lanceolata var. dubia was identified commonly in all samples
from the two spring ponds, the stream, and the lower wet iineadow.

"
Achnanthes minutissima Kutzing

(Plate VII, Fig. 49-50)

Length 10-23um; width 3-4um; pseudoraphe valve striae 33-34 in lOum,
raphe valve striae 32-36 in !Oum.

(Patrick and Reimer, 1966,

p. 253).
A. minutissima was collected abundantly in all samples from all
sites.

This taxon was the most common species in all samples ·

throughout the study period.
Genus Rhoicosphenia

"
Rhoicosphenia curvata (Kutz.)
Grunow ex Rabenhorst

(Plate VIII,

Fig. 55-56)
Length 15-27um; width 5-8um; striae 12-17 in lOum.

(Patrick and

Reimer, 1966, p. 282).
R. curvata was identified in moderate numbers in all samples from
the two spring ponds, the stream, and both wet meadows.
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Family Naviculaceae
Genus Mastogloia
Mastogloia elliptica var. danseii (Thwaites) Cleve

(Plate VIII,

Fig. 59-60)
Length 19-35um; width 8-lOum; striae 16-18 in lOum; internal
septae 6-9 in lOum.

(Patrick and Reimer, 1966, p. 300).

M. elliptica var. danseii was found in all samples from the two
spring ponds and the stream site (except in.the plankton of the
upper pond)_.

It was also collected from the big pond and sediment

samples of the upper wet meadow.
Mastogloia smithii var. lacustris Grunow

(Plate VIII, Fig. 57-58)

Length 32-36um; width ll-12um; striae 16-20 in lOum; internal septae
6-8 in lOum.

(Patrick and Reimer, 1966, p. 300).

M. smithii var. lacustris was found in the vegetable samples of the
two spring ponds, the stream, and the upper wet meadow.

It was

also identified in rock scrpaings from the upper pond and stream,
and from sediment samples from the upper wet meadow.
Genus Amphipleura
II

Amphipleura pellucida Kutzing

(Plate IX, Fig. 63)

Length 68-92um; width 8-9um; striae unresolved.

(Patrick and

Reimer, 1966, p. 303).
A. pellucida was identified from all samples in the two spring
ponds as well as the stream and lower wet meadow sites.
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Genus Frustulia
Frustulia vulgaris (Thwaites) Det.

(Plate VIII, Fig. 61)

Length 49-Slum; width 10-llum; striae 35um in lOum.

(Patrick and

Reimer, 1966, p. 309).
F. vulgaris was collected as two specimens from the vegetable and
rock samples of the stream.
Genus Gyrosigma
Gyrosigma obscurum (W. Sm.) Griff. Henfr.

(Plate IX, Fig. 64)

Length 153um; width 12um; striae 28-30 in lOum.

(Patrick and

Reimer, 1966, p. 323).
G. obscurum was collected as a single specimen from a rock scraping in the stream.
Gyrosigma spencerii (Querk.) Griff. Henfr.

(Plate IX, Fig. 65)

Length 118um; width 15um; striae 18-20 in lOum.

(Patrick and

Reimer, 1966, p. 315).
G. spencerii was identified as a single specimen from a vegetable
sample of the upper wet meadow.
Genus Stauroneis
Stauroneis salina

w.

Smith

(Plate VIII, Fig. 62)

Length 35-37um; width 10-llum; striae 18-20 in lOum.
1930, p. 258).

(Hustedt,
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!· salina occurred commonly

in both samples taken from the upper

wet meadow site.
Genus Anomoeoneis
Ane>moeoneis sphaerophora (Ehr.) Pfitz.

(Plate IX, Fig. 66)

Length 65-75um; width 19-22um; striae 14-17 in lOum.

(Patrick and

Reimer, 1966, p. 374).
A. sphaerophora was found in rock scrapings of the spring ponds
and stream.

It was also identified in vegetable samples of the

upper pond, stream, and upper wet meadow and occasionally in plankton samples of the upper pond and lower wet meadow.
Anomoeoneis vitrea (Grun.) Ross

(Plate IX, Fig. 67)

Length 17-2lum; width 5-7um; striae 30-33 in lOum •.

(Patrick and

Reimer, 1966, p. 380).
A. vitrea was identified in all samples from all sites except the
sediments of the upper wet meadow.
Genus Neidium
Neidium iridis (Ehr.) Cleve

(Plate X, Fig. 70)

Length 47-62um; width 13-16um; striae 14-16 in lOum.

(Patrick and

Reimer, 1966, p. 386).
N. iridis was collected only twice.

One specimen was observed in

a rock scraping from the stream and a second from a vegetable sample in the upper wet meadow.
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Genus Diploneis

"
Diploneis elliptica (Kutz.)
Cleve

(Plate IX, Fig. 68)

Length 23-33um; width 11-lSum; costae 12-16 in lOum.

(Patrick and

Reimer, 1966, p. 414).
D. elliptica was identified in all samples from the lower pond,
upper pond, and stream.

It was also observed in vegetable samples

of bo.th wet meadows and the big pond.

"
Diploneis oblongella (Naeg. ex Kutz.)
Ross

(Plate IX, Fig. 69)

Length 23-28um; width 8-lOum; costae 20-21 in lOum.

(Patrick and

Reimer, 1966, p. 413).
D. oblongella was found in rock scrapings of the spring ponds,

It

was also found in vegetable samples of the upper pond and plankton
samples of the stream.
Genus Navicula

"
Navicula cryptocephala var. veneta (Kutz.)
Rabenhorst

(Plate XI,

Fig. 86)
Length 16-26um; width 5-7um; striae 13-18 in lOum.

(Patrick and

Reimer, 1966, p. 504).
N. cryptocephala var. veneta was found in all samples from all :;
sites.

This species was common throughout the study.
II

II

Navicula cuspidata (Kutz.) Kutzing

(Plate X, Fig. 72)

Length 80-115um; width 20-32um; transverse striae 14-18 in lOum.
(Patrick and Reimer, 1966, p. 464).

.

28

N. cuspidata was identified in plankton samples of the lower pond
and big pond.

It was also observed in rock scrapings of the upper

pond and stream, and vegetable samples of the upper wet meadow.
Navicula dicephala (Ehr.) W. Smith

(Plate X, Fig. 71)

Length 15-25um; width 6-8um; striae 16-20 in !Oum.

(Hustedt,

1930, p. 302).

N. dicephala was collected in all samples from the two spring ponds
and the stream and the lower wet meadow.
plankton samples from the big pond.

It was also identified in

This particular diatom was one

of the dominants in all the samples from the two spring ponds, the
stream, and lower wet meadow.
Navicula elginensis var. rostrata (A. Mayer) Patrick

(Plate XII,

Fig. 92)
Length 30-36um; width 11-12um; striae 8-9 in !Oum.

(Patrick and

Reimer, 1966, p. 526).
N. elginensis var. rostrata was observed in all collections taken
from the upper wet meadow.
Navicula gregaria Donk.

(Plate XI, Fig. 80)

Length 25-30um; width 7um; striae 22 in !Oum.

(Patrick and Reimer,

1966, p. 467).
N. gregaria was found in vegetable samples from the two spring
ponds and the stream.

It was also observed in rock scrapings from

the stream and bottom sediments from the upper wet meadow.
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Navicula halophila (Grun.) Cleve

(Plate XI, Fig. 79)

Length 32-35um; width 7um; striae 20-23 in lOum.

(Patrick and

Reimer, 1966, p. 467).
N. halophila was identified in vegetable samples from the lower
pond, stream, both wet meadows, and the big pond.

It was also ·

found in plankton samples from the big pond.

"
Navicula lanceolata (Ag.) Kutzing

(Plate XI, Fig. 82)

Length 26-45um; width 6-8um; striae 12-16 in lOum.

(Patrick and

Reimer, 1966, p. 511).
N. lanceolata was identified in all samples from all sites during
this study.
Navicula murrayi West and West

(Plate X, Fig. 76)

Length 19um; width 7um; striae 16 in lOum.

(Hustedt, 1961-1966,

P• 610).
N. murraYi was found in a rock scraping from the lower pond and a
vegetable sample of the lower wet meadow.

"
Navicula mutica Kutzing
var. mutica

(Plate XI, Fig. 84)

Length 10-20um; width 5-8um; striae 14-16 in lOum.

(Patrick and

Reimer, 1966, p. 454).
N. mutica var. mutica was found in vegetable samples from the lower
spring pond and stream, and plankton samples from both spring p6nds
and the stream.

It was also identified in sediment samples from

the upper wet meadow.
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Navicula mutica var. undulata (Hilse) Grunow '(Plate X, Fig. 77)
Length 2lum; width 7um; striae 19-20 in lOum.

(Patrick and Reimer,

1966, p. 456).
N. mutica var. undulata was collected as a single specimen in a
sediment sample from the upper wet meadow.

"
"
Navicula oblonga (Kutz.)
Kutzing

(Plate X, Fig. 73)

Length 95-105um; width 18-20um; striae 7-8 in lOum.

(Patrick and

Reimer, 1966, p. 534).
N. oblonga was found frequently in all samples from all sites except for rock scrapings from the lower wet meadow and vegetable
samples from the big pond.

"
Navicula pelliculosa (Breb. ex Kutz.)
Hilse

(Plate X, 'Fig. 75)

Length 9-lOum; width 5-6um; striae unresolved.

(Patrick and

Reimer, 1966, p. 484).
N. pelliculosa was collected frequently in all samples from the
two spring ponds, the stream, and the lower wet meadow.
Navicula peregrina (Ehr.) Kutzing

(Plate XII, Fig. 88)

Length 80-90um; width 18-19um; striae 6-7 in lOum.

(Patrick and

Reimer, 1966, p. 533).
N. peregrina was found in vegetable samples of the big pond and
upper wet meadow, and in sediment samples in the upper wet meadow.
Navicula pupula var. rectangularis (Greg.) Grunow
Fig. 87)

(Plate XI,
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length 13-50um; width 5-lOum; striae 24-29 in lOum.

(Patrick and

Reimer, 1966, p. 497).
N. pupula var. rectangularis was identified in moderate numbers in
all samples from all sites except the vegetable sample of the big
pond.

"
Navicula radiosa Kutzing

(Plate XI, Fig. 81)

Length 43-64um; width 9-llum; striae 9-13 in lOum.

(Patrick and

Reimer, 1966, p. 509).
N. radiosa was identified in all samples except the plankton of
the lower pond, stream, lower wet meadow, and big pond, rock scrapings of the lower wet meadow, and sediment samples from the upper
wet meadow.
Navicula salinarum Grunow

(Plate XI, Fig. 85)

Length 25-26um; width 9-lOum; striae 14-16 in lOum.

(Patrick and

Reimer, 1966, p. 503).
N. salinarum was found in most samples from the two spring ponds,
stream, and wet meadow sites.

It was absent from plankton samples

of the lower pond and lower wet meadow.
Navicula tripunctata var. schizonemoides (V. H.) Patrick

(Plate

XI, Fig. 83)
Length 33-38um; width 7-8um; striae 12-14 in lOum.

(Patrick and

Reimer, 1966, p. 514) •

.!· tripunctata var. schizonemoides was found in all samples from
all sites except for plankton samples of the stream and big pond ,
and rock scrapings from the lower wet meadow.

32
Navicula tulugakii Carter

(Plate XII, Fig. 90)

Length 22-24um; width 7-9um; striae 14 in !Oum.

(Carter, 1971,

p. 966).
N. tulugakii was collected in both samples from the upper wet meadow only.
Navicula sp. 1 (Plate XII, Fig. 89)
Valve lanceolate, 24-25um long, 6-7um wide; apices rostrate, axial
area linear, narrow; central area quadrate, large; raphe simple,
linear; proximal fissures

distinct; striae radiate

becoming convergent near spices, 13-16 in !Oum.
This Navicula was found in rock scrapings from the upper pond and
stream and in vegetable samples from the stream.

It was also found

in plankton scunples of the lower wet meadow.
Navicula sp. 2 (Plate X, Fig. 74)
Valve rectangular, 12-18um long, 5-6um wide; apices broadly rounded
to truncate; axial area linear, distinct; central area large, orbiculer to slightly quadrate; raphe simple, linear, enclosed in distinct siliceous ribs; striae radiate throughout, 25-30 in !Oum.
Navicula sp. 2 was identified in all samples from the lower pond,
upper pond, stream, and lower wet meadow sites.
Navicula sp. 3 (Plate XI, Fig. 78)
Valve linear, slightly swollen at midregion, 23um long, 4um wide;
apices rounded; axial area linear, becoming slightly wider towards
central area; central area a broad transverse fascia; raphe linear,
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simple; striae parallel to slightly radiate at midregion, becoming
radiate towards apices, 24 in !Oum.
Navicula sp. 3 was collected as a single specimen from a rock
scraping in the stream.
Genus Caloneis
Caloneis amphisbaena (Bory) Cleve

(Plate XII, Fig. 91)

Length 75-83um; width 28-32um; striae 13-14 in lOum.

(Patrick and

Reimer, 1966, p. 579).
C. amphisbaena was found in plankton samples of the upper pond and
in plankton and vegetable samples of the big pond.

Caloneis bacillaris var. thermalis (Grun.) Cleve-Eurler

(Plate XII,

Fig. 93)
Length 44-46um; width llum; striae 16-20 in lOum.

(Patrick and

Reimer, 1966, p. 586) •

.f. bacillaris var. thermalis was identified in vegetable samples
from the upper pond and stream, and the vegetable and sediment samples from the upper wet meadow.
Caloneis bacillum (Grun.) Cleve

(Plate XII, Fig. 94)

Length ll-45um; width 4-9um; striae 20-26 in lOum.

(Patrick and

Reimer, 1966, p. 586).
C. bacillum was observed in vegetable samples of the lower pond,
stream, and upper wet meadow, the plankton of the lower pond, upper
pond, and stream, and rock scrapings of the stream and lower wet
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Caloneis sp. 1 (Plate XIII, Fig. 95)
Valve elliptical, 40-53um long, 8-9um wide, apices rounded, axial
area lanceolate-elliptical; central area a rectangular transverse
fascia; raphe linear; proximal fissures knobbed; terminal fissures
hooked; striae parallel throughout, 24-26 in lOum.
This Caloneis was found in plankton samples of the lower wet meadow
as well as vegetable and plankton samples of the big pond.
Genus Pinnularia
Pinnularia appendiculata (Ag.) Cleve. (Plate XII, Fig. 100)
Length 25-28um; width Sum; striae 16-18 in !Oum.

(Patrick and

Reimer, 1966, p. 593).
P. appendiculata was found in rock scrapings of the two spring
ponds, vegetable samples of the upper pond, lower wet meadow and
big pond, and plankton samples of the lower pond, lower wet meadow,
and big pond.
Pinnularia bogotensis var. undulata (M. Perag.) Boyer

(Plate XIII,

Fig. 99)
Length 70-82um; width 10-llum; striae 12-14 in lOum.

(Patrick and

Reimer, 1966, p. 611).
P. bogotensis var. undulata was collected twice as single specimens
from the lower pond and big pond.
II

Pinnularia brebissonii (Kutz.) Rabenhorst

(Plate XIII, Fig. 96)

Length 45-SOum; width· IO-llum; striae 14-16 in !Oum.
Reimer, 1966, p. 614).

(Patrick and
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P. brebissonii was identified in vegetable and plankton samples
from the big pond.
Pinnularia microstauron (Ehr.) Cleve

(Plate XIII, Fig. 98)

Length 72-97um; width ll-12um; striae 13-16 in lOum.

(Patrick and

Reimer, 1966, p. 597).
P. microstauron was found in plankton samples of the upper pond,
rock scrapings of the stream, and sediment samples of the upper
Wet meadow.
Pinnularia virdis var. minor Cleve

(Plate XIII, Fig. 97)

Length 120-160um; width 20-25um.; striae 7-8 in !Oum.

(Patrick and

Reimer, 1966, p. 641).
P. virdis var. minor was identified in vegetable samples from the
lower pond, upper pond, and stream sites, rock scrapings of the
upper pond and stream, plankton samples of both spring ponds and
wet meadows, and vegetable and sediment samples of the upper wet
meadow.
Pinnularia sp. 1 (Plate XIII, Fig. 102)
-

Valve lanceolate-elliptical, 21-30um long, 6-7um wide; apides
rounded; axial area linear, becoming slightly wider towards midregion; central area orbicular; striae radiate, becoming convergent towards apices, 10-12 in lOum.
This Pinnularia was found in rock scrapings from the lower pond
and lower wet meadow, plankton samples of the lower pond, lower
wet meadow, and big pond, vegetable samples of the upper pond
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and lower wet meadow, and sediment samples of the upper wet meadow site.
Genus Amphiprora

"
Amphiprora alata Kutzing

(Plate XIV, Fig. 103)

Length 68-72um; width 18um at midregion, 25um near ends, striae
16-20 in lOum.

(Hustedt, 1930, p. 340).

A. alata was found in all samples from all sites except the sediment sample from the upper wet meadow.
Genus Tropidoneis
Tropidoneis lepidoptera (Greg.) Cleve

(Plate XIII, Fig. 101)

Length 129-130um; width 24-28um; striae 14-18 in lOum.

(Cleve-

Euler, 1951, p. 27).
T. lepidoptera was found in plankton samples of the upper pond
and stream and vegetable samples of the stream.

Family Cymbellaceae
Genus Amphora
Amphora coffeaeformis Agardh

(Plate XIV, Fig. 105)

Length 17-22um; width 4-5um; striae 22-26 in lOUJn.

(Hustedt,

1930, p. 344).
A. cof f eaef ormis was identified from all samples of the two spring
ponds and stream.

was also found in plankton samples of the
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lower wet meadow and big pond and vegetable and sediment samples of
the upper wet meadow.

"
Amphora ovalis Kutzing
var. ovalis

(Plate XIV, Fig. 107)

Length 20-34um; width 6-8um; dorsal striaa 12-16 in lOum; ventral
striae 10-18 in 10\Jm.

(Hustedt, 1930, p. 342).

A. ovalis was collected infrequently from all sites, except rock
and plankton samples of the lower wet meadow.

"
Amphora ovalis var. pediculus Kutzing

(Plate XIV, Fig. 106)

- Length 9-16um; width 3-6um; dorsal striae 12-18 in lOum; ventral
striae 12-16 in !Oum.

(Hustedt, 1930, p. 343).

A. ovalis var. pediculus was identified in all samples from the two
spring ponds, stream, and lower wet meadow, as well as the vegetable sample of the upper wet meadow.

"
Amphora veneta Kutzing

(Plate XIV, Fig. 104)

Length 19-47um; width 4-7um; striae 18-24 in !Oum.

(Hustedt, 1930,

p. 345).
A. veneta was found in all samples from the spring ponds, stream,
and lower wet meadow, as well as vegetable samples of the upper wet
meadow.
Genus Cymbella

"
Cymbella affinis Kutzing

(Plate XV, Fig. 111)

Length 27-65um; width 8-12um; dorsal striae 8-16 in lOum; ventral
striae 10-14 in lOum.

(Hustedt, 1930, p. 362).
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C. aff inis was abundant in most samples from all collecting localities.
Cymbella amphicephala Naegeli

(Plate XV, Fig. 109)

Length 23-4lum; width 9-lOum; dorsal striae 10-14 in lOum; ventral
striae 14-20 in lOum.

(Hustedt, 1930, p. 355).

C. amphicephala was found in all samples from the two spring ponds,
stream, and lower wet meadow.
Cymbella angustata (W. Smith) Cleve

(Plate XV, Fig. 118)

Length 27-30um; width 6-7um; striae 17-18 in lOum.

(Hustedt, 1930,

p. 351).
C. angustata was found in all samples from the lower pond and big
pond.

It was also collected in vegetable samples of the stream,

upper pond, and upper wet meadow, rock scrapings of the stream,
and plankton samples of the lower wet meadow.
Cymbella cistula (Hemprich) Grunow

(Plate XV, Fig. 110)

Length 41-56um; width 9-14um; dorsal striae 8-11 in lOum; ventral
striae 8-12 in lOum.

(Hustedt, 1930, p. 363).

·.£. cistula was found in all samples from all sites except the sediment sample of the upper wet meadow.

"
Cymbella delicatula Kutzing

(Plate XV, Fig·. 114)

Length 18-25um; width 4-5um; dorsal striae 22-26 in lOum; ventral
striae 20-26 in lOum.

(Hustedt, 1930, p. 352).

C. delicatula was identified in all samples from all sites throughout
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the course of this study.

This particular species represented

one of the dominants during the study period.
Cymbella incerta Grunow

(Plate XV, Fig. 113)

Length 22-32um; width 5-6um; dorsal striae 21-24 in !Oum; ventral
striae 19-24 in lOum.

(Hustedt, 1930, p. 360).

C. incerta was collected in low numbers in all samples of the lower
wet meadow as well as rock scrapings and plankton samples of the
stream and upper pond, and plankton samples of the lower pond.
Cymhella laevis Naegeli

(Plate XV, Fig. 117)

Length 24-39um; width 7-llum; dorsal striae 14-16 in !Oum; ventral
striae 14-16 in !Oum.

(Hustedt, 1930, p. 353).

C. laevis was co11DD.on in all samples of the two spring ponds, stream,
and lower wet meadow, as well as vegetable samples of the big pond.
Cymbella leptoceros (Ehr.) Grunow

(Plate XV, Fig. 115)

Length 29-35um; width 8-9um; dorsal striae 10-12 in !Oum; ventral
striae 12-14 in lOum.

(Hustedt, 1930, p. 353).

C. leptoceros was found in vegetable samples of the two spring
ponds, stream, and lower wet meadow, as well as plankton samples
of the upper pond and stream, and the rock sample of the upper
pond site.
Cymbella microcephala Grunow

(Plate XV, Fig. 116)

Length 17-19um; width 4um; striae 26-27 in lOum.
p. 351).

(Hustedt, 1930,
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.£. microcephala was identified in vegetable samples of the upper
pond and in all samples of the big pond and upper wet meadow.
C:ymbella sinuata Gregory

(Plate XV, Fig. 112)

Length 16-19um; width 5-7um; striae 8-10 in lOum.

(Hustedt, 1930,

p. 361).

c.

sinuata was found in rock and plankton samples of the lower

pond and stream as well as vegetable and rock samples of the lower
wet meadow.

It was also found in plankton samples of the upper

pond.

"
Cymbella ventricosa Kutzing

(Plate XIV, Fig. 108)

Length 15-25um; width S-9um; dorsal striae 10-12 in lOum; ventral
striae 8-10 in lOum.

f·

(Hustedt, 1930, p. 359).

ventricosa was collected in all samples from the lower pond,

upper pond, stream, and lower wet meadow.

It was also found in

vegetable samples of the big pond.

Family Comphonemaceae
Genus Comphonema
II

Gomphonema angustatum (Kutz.) Rabenhorst

(Plate XVI, Fig. 127)

Length 23-37um; width 6-8um; striae 10-15 in lOum.

(Hustedt, 1930,

p. 373).
G. angustatum was found in rock scrapings of the lower pond and
stream,

samples of the upper pond and stream, and both

substrates in the upper wet meadow.
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Gomphonema constrictum Ehrenberg

(Plate XVI, Fig. 122)

Length 34-35um; width llum; striae 10-11 in lOum.

(Hustedt, 1930,

p. 377).

G. constrictum was identified from plankton samples of both spring
ponds as well as ip vegetable samples of the upper pond.
Gomphonema gracile Ehrenberg var. gracile

(Plate XVI, Fig. 119)

Length 48-Slum; width 8-lOum; striae 10-16 in !Oum.

(Hustedt,

1930, p. 376).
G. gracile var. gracile was found in all samples of the two spring
ponds, vegetable and rock samples of the stream, and plankton
ples of the lower wet meadow.
Gomphonema gracile f. turris (Kutz.) Cleve

(Plate XVI, Fig. 124)

Length 25-70um; width 6-14um; striae 7-12 in !Oum.

(Hustedt, 1930,

p. 375).
G. gracile f. turris was found in all samples of the upper pond and
upper wet meadow as well as vegetable and plankton samples of the
lower pond, rock and plankton samples of the stream, and vegetable
samples of the lower wet meadow.
It

Gomphonema intricatum Kutzing

(Plate XVI, Fig. 121)

Length 25-70um; width 6-14um; striae 7-12 in lOum.

(Hustedt, 1930,

p. 375).
G. intricatum was identifided in all samples from all sites throughout the study period.
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Gomphonema lanceolatum var. insignis (Greg.) Cleve

(Plate XVI,

Fig. 120)
Length 4-71 um; width 9-13um; striae 8-12 in lOtim.

(Hustedt, 1930,

p. 376).
G. lanceolatum var. insignis was collected in all samples from the
lower pond, upper pond, and stream as well as the plankton samples
of the lower wet meadow.
Gomphonema longiceps var. subclavata f. gracilis Hustedt

(Plate

XVI, Fig. 123)
Length 55um; width 8-lOum; striae 9-10 in lOum.

(Hustedt, 1930,

p. 375).

G. longiceps· var. subclavata f. gracilis was found in all samples
from the stream, vegetable samples of the upper pond and upper wet
meadow, and rock scrapings from the upper pond.

"
Gomphonema oarvulum (Kutz.)
Grunow

(Plate XVI, Fig. 126)

Length 16-22um; width 6-8um; striae 13-16 in lOum.

(Hustedt,

1930, p. 372).
G. parvulum was found in all samples from both spring ponds, stream,
and lower wet meadow, as well as sediment samples of the upper wet
meadow.

"
Gomphonema olivaceum (Lyngbye) Kutzing

(Plate XVII, Fig. 128)

Length 33um; width Sum; striae 9-12 in lOum.
378).

(Hustedt, 1930, p.
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G. olivaceum was collected as a single specimen in a plankton sample from the lower pond.
Gomphonema sphaerophorum Ehrenberg

(Plate XVI, Fig. 125)

Length 27-30um; width 7-8um; striae 12-15 in lOum.

(Hustedt,

1930, p. 372).
G. sphaerophorum was found in all the samples from the lower pond,
plankton samples of the upper pond and big pond, rock scrapings of
the upper pond, and the vegetable samples of the lower wet meadow.

Family Epithemiaceae
Genus Denticula
II

Denticula elegans Kutzing

(Plate XVII, Fig. 129)

Length 20-32um; width 5-7um; costae 4-6 in lOum; striae 15-19 in
lOuin.

(Hustedt, 1930, p. 382).

D. elegans was collected in all samples from all sites.

This taxon

was found connnonly throughout the entire study period.
Genus Epithemia
II

Epithemia argus Kutzing

(Plate XVII, Fig. 131)

Length 45-53um; width 10-12um; costae 2-3 in lOum; striae 12-14 in
lOum.

(Hustedt, 1930, p. 383).

E. argus was found in all samples of the big pond and upper wet
meadow.
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"
Epithemia zebra (Ehr.) Kutzing

(Plate XVII, Fig. 130)

Length 57-82um; width 10-12um; costae 3-4 in !Oum; striae 9-14 in
!Oum.

{Hustedt, 1930, p. 384).

E. zebra was fo.und in all samples from the stream and big pond,
vegetable samples from both spring ponds and upper wet meadow, and
plankton samples from the lower pond.
Genus Rhopalodia

"
Rhopalodia gibba (Ehr.) O. Muller

(Plate XVII, Fig. 132)

Length 40-lOOum; width 18-20um; costae 6-8 in !Oum; striae 12-16
in lOum.

(Hustedt, 1930, p. 390).

R. gibba was found in all samples from the big pond and upper wet
meadow, as well as plankton samples of the stream and lower wet
meadow.

"
Rhopalodia gibberula (Ehr.) O. Muller

(Plate XVII, .Fig. 133)

Length 24-34um; width 14-18um; costae 4-6 in lOum; striae 18-20
in !Oum.

(Hustedt, 1930, p. 391).

R. gibberula was identified in all samples from the stream, big
pond, and upper wet meadow, rock and plankton samples of the lower
and upper pond, and plankton samples of the lower wet meadow.
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Family Nitzschiaeceae
Genus Hantzschia
Hantzschia amphioxys (Ehr.) Grunow

(Plate XVII, Fig. 134)

Length 31-40um; wi,dth 7-8um; keel punctae 6-8 in lOum; striae 20-21
in !Oum.

(Hustedt, 1930, p. 394).

H. amphioxys was found in all samples from the upper pond, stream,
pond, and upper wet meadow, and rock scrapings of the lower
pond.
Genus Bacillaria
Bacillaria paradoxa Gmelin

(Plate XVIII, Fig. 137)

Length 85-lSOum; width 6-Sum; keel punctae 6-7 in lOum; striae
22-26 in lOum.

(Hustedt, 1930, p. 396).

B. paradoxa was found in vegetable samples of the lower pond and
stream, rock scrapings from the lower pond, and sediment samples
of the upper wet meadow.
Genus Nitzschia
Nitzschia amphibia Grunow '(Plate XVIII, Fig. 142)
Length 14-2lum; width 4um; keel punctae 8 in lOum; striae 16-19
in lOum.

(Hustedt, 1930, p. 414).

N. amphibia was found in all samples from both spring ponds, stream,
and upper wet meadow, as well as in plankton samples of the lower
wet meadow.
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Nitzschia communis Rabenhorst

(Plate XIX, Fig. 147)

Length 30-34um;width 5-6um; keel punctae
34-36 in lOum.

in lOum; striae

(Hustedt, 1930, p. 417).

N. c011Dnunis was fotmd in all samples from the lower pond, stream,
and vegetable and rock samples of the stream.
Nitzschia frustulum var. subsalina Hustedt

(Plate XVIII, Fig.

143)
Length 10-14um; width 3-4um; keel punctae 10-15 in !Oum; striae
28-30 in lOum.

(Hustedt, 1930, p. 415).

N. frustulum var. subsalina was collected in all samples from both
spring ponds, stream, and lower wet meadow, as well as vegetable
samples of the upper wet meadow.
Nitzschia hungarica Grunow

(Plate XVIII, Fig. 139)

Length 43-54um; width 6-9um; keel punctae 8-12 in 10\Jm; striae
18-20 in !Oum.

(Hustedt, 1930, p. 401).

N. hungarica was identified in vegetable and rock samples of the
lower pond and stream, as well as in vegetable samples of the
upper wet meadow.
Nitzschia linearis W. Smith

(Plate XVIII, Fig. 136)

Length 105-120um; width 5-6um; keel punctae 11-13 in lOtim; striae
30-32 in !Oum.

(Hustedt, 1930, p. 409).

N. linearis was found in vegetable and plankton samples of the
upper pond and stream, in vegetable samples of the big pond and
upper wet meadow, and in sediment samples of the upper wet meadow.
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Nitzschia microcephala Grunow

(Plate XIX, Fig. 145)

Length 12-16um; width 3um; keel punctae 12-14 in lOum; striae 3334 in lOum.

(Hustedt, 1930, p. 414).

N. microcephala was collected in all samples from the lower pond,
stream, and upper wet meadow.

It was also found in plankton sam-

ples of the upper pond, and vegetable samples of the lower wet
meadow.
Nitzschia obtusa W. Smith

(Plate XVIII, Fig. 135)

Length 120-220um; width 5-71,llll; keel punctae 6-8 in lOum; striae
30-32 in !Oum.

(Hustedt, 1930, p. 422).

N. obtusa was found in vegetable samples of the lower pond and
stream, rock scrapings of the stream, and sediment samples of the
upper wet meadow.
Nitzschia palea Grunow

(Plate XVIII, Fig. 140)

Length 28-65um; width 4-6um; keel punctae 9-14 in iOUm; striae
35-40 in lOum.

(Hustedt, 1930, p. 416).

N. palea was identified in all samples of the two spring ponds,
stream, lower wet meadow, and big pond.
Nitzschia sp. 1 (Plate XIX, Fig. 148)
Valve lanceolate-elliptical, 47-85um long, 7-llum wide; apices
protracted, rostrate; keel marginal, indented slightly at midregion; keel puncate in pairs, 5-6 in lOum; striae fine, 26-36 in
!Oum.
This Nitzschia was observed in vegetable samples of the stream and
lower wet meadow.
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Family Surirellaceae
Genus Surirella

"
Surirella ovata Kutzing

(Plate XIX, Fig. 149)

Length 25-35um; width 15-16um; costae 4-5 in lOum; striae 14-18
in lOum.

(Hustedt, 1930, p. 442) •

.§_. ovata was identified in plankton samples from both spring ponds,

lower wet meadow, and big pond.

It was also found in vegetable

samples of the stream and big pond.
Surirella striatula Turpin

(Plate XIX, Fig. 150)

Length 125um; width 80um; costae 1 in lOum; striae 6-8 in lOum.
(Hustedt, 1930, p. 445) •
.§_. striatula was found as a single specimen from the lower wet

meadow.
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PLATE I

Fig. 1.

Lower pond site.

Fig. 2.

Stream site.

Fig. 3.

Upper pond site.

Fig. 4.

Upper wet meadow site.

Fig. 5.

Big pond site.

Fig. 6.

Lower wet meadow site.
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PLATE II
Fig. 8.

Diagram showing the arrangement of sampling sites.

BIG POND
(site I)

WET MEADOW
· (sit•

•>

UPPER PONO
(•it• 3)

LOWER POND
(site 1)
STRUM
(sit• 2)

7
V'I
N
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PLATE III
Fig.

8.

Melosira varians C. A. Agardh.

Fig.

9.

"
Melosira granulata var. angustissima Muller.
II

Fig. 10.

Cyclotella menighiniana Kutzing.

Fig. 11.

Meridon circulare (Grev.) Agardh var. circulare.

Fig. 12.

Diatoma vulgare Bory.

Fig. 13.

Terpsinoe musica Ehrenberg.

Fig. 14.

Diatoms hiemale var. mesodon (Ehr.) Grunow.

Fig. 15.

Fragilaria construens (Ehr.) Grunow.

Fig. 16.

Fragilaria construens var. venter (Ehr.) Grunow.
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PLATE IV
Fig. 17.

Fragilaria crotonensis Kitten.

Fig. 18.

Fragilaria capucina var. mesolepta Rabenhorst.

Fig. 19.

Fragilaria vaucheriae (Kutz.) Petersen.

Fig. 20.

Fragilaria brevistriata var. inflata (Pant.) Hustedt.

Fig. 21.

Synedra tenera W. Smith.

Fig. 22.

Synedra capitata Ehrenberg.

Fig. 23.

Synedra rumpens var. scotica Grunow.

Fig. 24.

Fragilaria construens var. binodis (Ehr.) Grunow.

Fig. 25.

Synedra tabulata var. obtusa (Arn.) Cleve-Euler.

Fig. 26.

Synedra tabulata (Ag.) Kutzing var. tabulata.

II

Each scale represents lOum.

II
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PLATE VI
Fig. 37.

Eunotia arcus Ehrenberg.

Fig. 38.

Cocconeis placentula var. lineata (Ehr.) Van Heurck.

Fig. 39.

Cocconeis placentula var. lineata (Ehr.) Van Heurck.
Pseudoraphe valve.

Fig. 40.

Cocconeis diminuta Pantocsek.

Fig. 41.

Cocconeis pediculus Ehrenberg.

Fig. 42.

Cocconeis pediculus Ehrenberg.

Fig. 43.

Achnanthes lanceolata var. dubia Grunow.

Fig. 44.

Achnanthes lanceolata var. dubia Grunow. Pseudoraphe valve.

Fig. 45.

Achnanthes exigua var. heterovalva Krasske.

Fig. 46.

Achnantbes exigua var. heterovalva Krasske.

Each scale represents lOum.

Pseudoraphe valve.

60

•::::J :::.:···
.·•••.....
.........
·:

•••••·••

38

61

PLATE VII
Fig. 47.

Achnanthes bottnica Cleve.

Fig. 48.

Achnanthes bottnica Cleve.

Fig. 49.

"
Achnanthes minutissima Kutzing.

Fig. 50.

"
Achnanthes minutissima Kutzing.

Fig. 51.

Achnanthes exigua Grunow.

Fig. 52.

Achnanthes exigua Grunow.

Fig. 53.

Achnanthes lanceolata (Breb.) Grunow.

Fig. 54.

Achnanthes lanceolata (Breb.) Grunow. Pseudoraphe valve.

Each scale represents lOum.

Pseudoraphe valve.

Pseudoraphe Valve.

Pseudoraphe valve.
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PLATE VIII

Fig. 55.

"
Rhoicosphenia curvata (Kutz.)
Grunow ex Rabenhorst.

Fig. 56.

"
Rhoicosphenia curvata (Kutz.)
Grunow ex Rabenhorst.
Girdle view.

Fig. 57.

Mastogloia smithii var. lacustris Grunow.

Fig. 58.

Mastogloia smithii var. lacustris Grunow.

Fig. 59.

Mastogloia elliptica var. dartseii (Thwaites) Cleve.

F.ig. 60.

Mastogloia elliptica var. danseii (Thwaites) Cleve.

Fig. 61.

Frustulia vulgaris (Thwaites) Det.

Fig. 62.

Stauroneis salina W. Smith.

Each scale represents lOum.
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PLATE IX
II

Fig. 63.

Amphipleura pellucida Kutzing.

Fig. 64.

Gyro sigma obscurum (W. Sm.) Griff. a.nd Henfr.

Fig. 65.

Gyro sigma spencerii (Quek.) Griff. and Henfr.

Fig. 66.

Anomoeoneis sphaerophora (Ehr.) Pfitz.

Fig. 67.

Anomoeoneis vitrea (Grun.) Ross

Fig. 68.

Diploneis elliptica (Kutz.) Cleve.

Fig. 69.

Diploneis oblongella (Naeg.

II

Each scale represents lOum.

II

Ross.
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PLATE X
Fig. 70.

Neidium iridis (Ehr.) Cleve.

Fig. 71.

Navicula dicephala (Ehr.) W. Smith.

Fig. 72.

Navicula cuspidata (Kutz.) Kutzing.

Fig. 73.

"
Navicula oblonga (Kutz.)
Kutzing.

Fig. 74.

Navicula sp. 2.

Fig. 75.

"
Navicula pelliculosa (Breb. ex Kutz.)
Hilse.

Fig. 76.

Navicula murrayi West and West.

Fig. 77.

Navicula mutica var. undulata (Hilse) Grunow.

II

Each scale represents !Oum.

II
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PLATE XII

Fig. 88.

"
Navicula preregrina (Ehr.) Kutzing.

Fig. 89.

Navicula sp. 1.

Fig. 90.

Navicula tulugakii Carter.

Fig. 91.

Caloneis amphisbaena (Bory) Cleve.

Fig. 92.

Navicula elginensis var. rostrata (A. Mayer) Patrick.

Fig. 93.

Caloneis bacillaris var. thermalis (Grun.) Cleve-Euler.

Fig. 94.

Cal one is bacillum (Grun.) Cleve.

Each scale represents !Oum.
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PLATE XIII .
Fig.

95.

Caloneis sp. 1.

Fig.

96.

"
Pinnularia brebissonii (Kutz.)
Rabenhorst.

,Fig.

97.

Pinnularia virdis var. minor Cleve.

Fig.

98.

Pinnularia microstauron (Ehr.) Cleve.

Fig.

99.

Pinnularia bogotensis var. undulata (M. Perag.) Boyer.

Fig. !OO.

Pinnularia appendiculata (Ag.) Cleve.

Fig. 101.

Tropidoneis lepidoptera (Greg.) Cleve.

Fig. 102.

Pinnularia sp. 1.

Each scale represents lOum.
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PLATE XIV
Fig. 103.

"
Amphiprora alata Kutzing.

Fig. 104.

Amphora veneta Kutzing.

Fig. 105.

Amphora cof f eaeformis Agardh.

Fig. 106.

AmEhora oval is var. Eediculus

Fig. 107.

"
AmEhora ovalis· Kutzing.

Fig. 108.

"
Cymbella ventricosa Kutzing.

II

Each scale represents !Oum.

II
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PLATE XV
Fig. 109.

Cymbella amphicephala Naegeli.

Fig. 110.

Cymbella cistula (Hemprich) Grunow.

Fig. 111.

Cymbella affinis Kutzing.

Fig. 112.

Cymbella sinuata Gregory.

Fig. 113.

Cymbella incerta Grunow.

Fig. 114.

"
Cymbella delicatula Kutzing.

Fig. 115.

Cymbella leptoceros (Ehr.) Grunow.

Fig. 116.

Cymbella microcephala Grunow.

Fig. 117.

Cymbella laevis Naegeli.

Fig. 118.

Cymbella angustata (W. Smith) Cleve.

II

Each scale represents lOum.
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PLATE XVI
Fig. 119.

Gomphonema gracile Ehrenberg.

Fig. 120.

Gomphonema lanceolatum var. insignis (Greg.) Cleve.

Fig. 121.

Gomphonema intricatum Kutzing.

Fig. 122.

Gomphonema constrictum Ehrenberg.

Fig. 123.

Gomphonema longiceps var. subclavata f. gracilis Hustedt.

Fig. 124.

Gomphonema gracile f. turris (Kutz.) Cleve.

Fig. 125.

Gomphonema sphaerophorum Ehrenberg.

Fig. 126.

Gomphonema parvulum (Kutz.) Grunow.

Fig. 127.

Gomphonema angustatum (Kutz.) Rabenhorst.

II

II

II

Each scale represents !Oum.

II
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PLATE XVII
If

Fig. 128.

Gomphonema olivaceum (Lyng.) Kutzing.

Fig. 129.

Denticula elegans Kutzing.

Fig. 130.

EEithemia zebra (Ehr. ) Kut zing.

Fig. 131.

EEithemia argus Kui<zing.

Fig. 132.

Rho:ealodia gibba (Ehr.) 0. Muller.

Fig. 133.

Rhopalodia gibberula (Ehr.) 0. Muller.

Fig. 134.

Hantzschia amphioxys (Ehr.) Grunow.

II

II

II

If

If

Each scale represents lOum.
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PLATE XVIII
Fig. 135.

Nitzschia obtusa W. Smith.

Fig. 136.

Nitzschia linearis W. Smith.

Fig. 137.

Bacillaria paradoxa Gmelin.

Fig. 138.

Nitzschia denticula Grunow.

Fig. 139.

Nitzschia hungarica Grunow.

Fig. 140.

Nitzschia palea Grunow.

Fig. 141.

Nitzschia dissipata (Kutz.) Grunow.

Fig. 142.

Nitzschia amphibia Grunow.

Fig. 143.

Nitzschia frustulum var. subsalina Hustedt.

II

!_ Each scale represents lOum.
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CONCLUSIONS ·
During the course of this study, 35 genera containing 121
species, 28 varieties, and 2 forms of Bacillariophyta were collected and identified from a variety of natural substrates sampled at six separate sites.
The six sampling sites can be separated into two distinct
environmental types.

The first environmental type contained the

warm spring influenced sites.

Sites included in this type were

the lower and upper ponds, the stream, and the lower wet meadow.
All of these sites maintained relatively constant environmental
conditions, with only very small fluctuations in temperature, pH,
and nutrient levels.

Probably the most significant environmental

parameter influencing diatom distribution at this sites was light
intensity flucttiations due to seasonal variations in the position
and duration of sun light.
The diatom flora of these four siteswas relatively constant, with only minor floristic differences occurring between the
sites throughout the study period.

The flora of these warm spring

sites was dominated consistently by Achnanthes bottriica, Achnanthes
exigua var. heterovalva, Achnanthes minutissima, Cymbella delicatula, Fragilaria brevistriata var. inflata, Fragilaria construens
var. venter, Navicula dicephala, Cymbella laevis, Synedra ulna, and
Terpsinoe musica.
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The upper wet meadow and big pond sites represe.nted an altogether different type of environment.

These sites were not fed

directly by warm springs. _Therefore, the upper wet meadow and big
pond sites showed distinct seasonal variations in temperature and
water chemistry.

Consequently, there were distinct differences

in the diatom floras of the upper wet meadow and big pond sites

and the four warm spring fed sites.

The flora of the big pond and

upper wet meadow as dominated by Achri.anthes minutissima, Anomoeoneis
vitrea, Cymbella angustata, Cymbella delicatula, Cymbella microcephala, Fragilaria brevistriata var. inflata, Fragilaria construens
var. venter, Mastogloia smithii var. lacustris, Navicula cryptocephala var. veneta, and Synedra ulna.

Typical fluctuations in

the diatom population were observed with distinct seasonal variations in the major
Seven species common to all of the warm spring fed sites
were not observed from the upper wet meadow or big pond sites.

Con-

versely, four species unique to the upper wet meadow and big pond
were not identified from the other four sites.
species were common to all sites and samples.'

A total of thirteen

PHYLOGENETIC LIST OF DIATOMS COLLECTED FROM THE GOSHEN PONDS
I.

Division Bacillariophyta
A.

Class Bacillariophyceae
1. Order Rhizosoleniales
a) Family Coscinodiscaceae:
11
Melosira granulata var. angustissima Muller
M. varians C. A. Agardh 11
Cyclotella meneghiniana Kutzing
b) Family Anaulaceae:
Terpsinoe musica Ehrenberg
2. Order Fragilariales
a) Family Fragilariaceae:
Diatoma hiemale var. mesodon (Ehr.) Grunow
D. vulgare Bory
Meridian circulare (Grev.) Agardh
Fragilaria brevistriata var. inflata (Pant.) Hustedt.
F. capucina var. mesolepta Rabenhorst
F. construens (Ehr.) Grunow
F. construens var. binodis {Ehr.) Grunow
F. construens var. venter (Ehr.) Grunow
crotonensis Kitton
-F.
"
F. vaucheriae (Kutz.)
Petersen
-Synedra
"
Kutzing
S. capitata Ehrenberg
S. fasciculata var. truncata (Grev.) Patrick
S. pulchella var. lacerata Hustedt
S. radians Kutzing
"
S. rumpens var. scot.tea Grunow
S. tabulata (Ag.)
S. tabulata var. obtusa (Arn.) Cleve-Euler
S. tenera W. Smith
S. ulna (Nitz.) Ehrenberg
ulna var. longissima (W. Smith) Brun.
Semiorbis hemicyclus (Ehr.) Patrick
3. Order Eunotiales
a) Family Eunotiaceae:
Eunotia arcus Ehrenberg
E. curvata (KJtz.) Lagerst.
E. curvata var. capitata (Grun.) Patrick
E. valida Hustedt
4. Order Achnanthales
a) Family Achnanthaceae:
Cocconeis diminuta Pantocsek
C. pediculus Ehrenberg
90
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5.

C. placentula var. lineata (Ehr.) Van Heurck
Achnanthes bottnica Cleve
A. exigua grunow
A. exigua var. heterovalva Krasske
A. lanceolata (Breb.) Grunow
A. lanceolata var. dubia Grunow
A. minutissima Klltzing
Rhoicosphenia curvata (Kiltz.) Grunow ex Rabenhorst
Order Naviculales
a) Family Naviculaceae:
Mastogloia elliptica var. danseii (Thwaites) Cleve
M. smithii var. lacustris Grunow
Amphipleura pellucida Kutzing
Frustulia vulgaris (Thwaites) Det.
Gyrosigma obscurum (W. Sm.) Griff. and Henfr.
G. spencerii (Quek.) Griff. and Henfr.
Stauroneis salina w. Smith
Anomoeneis sphaerophora (Ehr.) Pfitz.
A. vitrea (Grun.) Ross
Neidium iridis (Ehr.) Cleve.
Diploneis elliptica (Kiltz.) Cleve.
D. oblongella (Naeg.
Ross 11
Navicula cryptocephala var. veneta (Kutz.) Rabenhorst
N. cuspidata (Klitz.) Klltzing
N. dicephala (Ehr.) W. Smith
N. elginensis var. rostrata (A. Mayer) Patrick
N. gregaria Donk.
N. halophila (Grun.) Cleve.
N. lanceolata (Ag.) Kiltzing
N. murrayi West and West
•
K"
N. mutica
utz i ng
N. mutica var. undulata (Hilse) Grunow
N. oblonga (Kiltz.) Klitzing
II
)
N. pe1liculosa ( Breb. ex Kutz.
Hi1 se
N. pregrina (Ehr.) Kiltzing
N. pupula vaf.• rectangularis (Greg.) Grunow
N. radiosa Kutzing
N. salinarum Grunow
N. tripunctata var. schizonemoides (V.H.) Patrick
N. tulugakii Carter
N. sp. 1
N. sp. 2
N. sp. 3
Caloneis amphisbaena (Bory) Cleve
C. bacillaris var. thermalis (Grun.) Cleve-Euler
C. bacillum (Grun.) Cleve-Euler
C. sp. 1
Pinnularia appendiculata (Ag.) Cleve
P. bogotensis var. undulata (M. Perag.) Boyer)
P. brebissonii (Klitz.) Rabenhorst var. brebissonii
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P. microstauron (Ehr.) Cleve
P. viridis var. minor Cleve
P. sp. 1
"
Amphiprora alata Kutzing
Tropidoneis lepidoptera (Greg.) Cleve
b) Family Cymbellaceae:
Amphora coff eaeformis Agardh
A; ovalis Kutzing
"
A. ovalis var. pediculus Kutzing
" A. veneta Kutzing
"
Cymbella aff inis Kutzing
C. amphicephala Naegeli
C. angustata (W. Smith) Cleve
C. cistula (Hemr.rich) Grunow
C. delicatula Kutzing
C. incerta Grunow
C. laevis Naegeli
C. leptoceros (Ehr.) Grunow
C. microcephala Grunow
C. sinuata Gregory
C. ventricosa Klltzing
c) Family Gomphonemaceae: "
Gomphonema angustatum (Kutz.) Rabenhorst
G. constrictum Ehrenberg
G. gracile Ehrenberg
"
G. ·gracile f. turris (Kutz.) Cleve
G. intricatum Klitzing
G. lanceolatum var. insignia (Greg.) Cleve
G. longiceps var. subclavata f. gracilis Hustedt
G. parvulum
Grunow
G. olivaceum (Lyng.)
G. sphaerophorum Ehrenberg
Order Epithemiales
a) Family Epithemiaceae:!
"
Denticula elegans Kutzing
Epithemia argus Klltzing
E. zebra (Ehr.) Klitzing
11
Rhopalodia gibba (Ehr.) O. Muller
R. gibberula (Ehr.) O. Mllller
Order Nitzschiales
a) Family Nitzschiaceae:
Hantzschia amphioxys (Ehr.) Grunow
Bacillaria paradoxa Gmelin
Nitzschia amphibia Grunow
N. counnunis Rabenhorst
N. denticula Grunow
N. dissipata (Klltz.) Grunow
N. fonticola Grunow
N. frustulum (Klltz.) Grunow
N. frustulum var. subsalina Hustedt

-

6.

7.
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8.

N. hungarica Grunow
N. linearis W. Smith
N. microcephala Grunow
N. obtusa W. Smith
N. palea Grunow
N. sp. 1
Order Surirellales
a) Family Surirellaceae:
Surirella ovata Klltzing
!· striatula Turpin

WATER CHEMICAL-PARAMETERS (RANGES AND MEANS)
FROM GOSHEN.PONDS AND WET MEADOWS
March 1974 - April 1975 ·

Nitrates
(ppm)*
Phosphates
(ppm)
Silicon
(ppm)
Oxygen
(ppm)
Water Temperature ( 0 1:)
pH
Conductivity
(umhos)

Lower
Pond

Stream

Upper
·Pond

4-16
10.l

8-12
9.8

8-12
10.3

.02-7
4.3

25-32.5
27.8
3-12
5.3

Upper Wet
Meadow

Big
Pond

4-12
9.5

7-10
8.1

6-12
9.5

.03-4
2.4

.02-.06
.03

.01-.06
.03

.01-.11

25-30
26.7

25-31
28

25-29
27

25-36
31.8

12-30
15.7

3-12
6.9

3-11
6.1

1-12
5.8

20

18.5-22.5
.19.l

16... 21
19

2-21
13.7

2-23
. 12.4

7.4-7.7
7.6

7.5-7.7
7.5

7.4-7.7
7 •.5

7.4-8.1
7.6

7.4-7.8
7.6

7.9-8.3
8.0

1600-1890
1795

1650-2000
1815

1700-2000
1820

1650-1900
1825

1400-1900
1610

1460-1950
1680

.06-5.7
2.7

19-21.5
20.4

Salinity
(ppt)

1-1.5
1.1

1-1.5
1.2

1. 2-1. 6
1.3

Air Temperature (°C)

1-19
10.6

1-19
10.1

2-19
10. 3"

*ppm

Lower Wet
Meadow

= parts per million = mg per liter

1-1.5
1.3
-2-26
8.8

0-14
4.6

0.9-1. 7
1.3
-2-26
10.5

.OS

5-16
8.6

1-1.5
1.2
-2-27
10.7

\0
VI
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DIATOM FLORA OF THE GOSHEN PONDS

AND WET MEADOWS

Larry L. St. Clair
Department of Botany and Range Science
M.S. Degree, April 1976

ABSTRACT
A taxonomic study of the diatoms of the Goshen ponds and
adjacent wet meadows, Utah County, Utah, was conducted from April
1974 to March 1975.
The diatom flora of these warm spring fed ponds consisted
of thirty-five genera containing one hundred twenty-one species,
twenty-eight varieties, and two forms. The flora was dominated
primarily by the following genera: Achnanthes, Fragilaria, Synedra,
Navicula, Cymbella, Terpsinoe, and Nitzschia.
Nineteen plates with 150 illustrations accompany the text.
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